This report presents an alternative to the 90-90 rule for assessing the impact of spare parts support during initial deployment. The method is felt to be an improvement to 90-90 because it considers the relative failure rates of the spares, and because it distinguishes reparable components from repair parts. An effort was made to keep the model simple. 
A SIMPLE MODEL FOR ASSESSING THE IMPACT OF SPARE PARTS DURING INITIAL DEPLOYMENT OF NEW WEAPONS SYSTEMS

Background
When new weapons systems are ready to be fielded, parts support may not be sufficient to allow the system to function at an acceptable level.
Recently, DARCOM has been using a simple, but arbitrary, statistical criterion to determine when parts support is sufficient. The criterion is called the 90-90 rule and requires that at least 90% of the stockage lines and 90%
of the stockage quantity be available before the system is fielded.
New policies in the provisioning area are now being evaluated and, as a result, DARCOM requested the Inventory Research Office (IRO) with assistance from the Army Materiel Systems Analysis Activity to determine the propriety of the 90-90 rule. It was hoped to determine the effect of using 90-90, as well as other forms, 85-85 for example, on the operational readiness of the system.
Complicating Factors
Even in the cleanest of weapon system operating environments, the state of the art in modelling is Just reaching the point where long term or steady state operational readiness can be estimated as a function of parts stockage. Yet in this case, we must deal with, probably, the most turbulent period in the life of the weapon system.
The form of the rule itself presents other problems. It is often pointed out that 90-90, or any similar combination except 100-100, does not guarantee that the "right" items are on hand. In statistical jargon, the 90-90 rule is considered an indicator, but it does not guarantee a prescribed operational availability. The important factors that affect operational availability are
(1) the maintenance factor of the part, (2) the number of applications of the part on the equipment, (3) redundancy of the part on the system, (4) location of parts in supply system, and (5) due-in status of parts on-order.
Another factor which needs to be considered is the deployment plan for the system since this indicates the ultimate use of the parts due-in.
It is probably possible to build a computer simulator to model the transient state and account for at least the above factors, but such an approach would be time consuming, costly, and possibly intractable.
Model
Because of the above problems, we limited our efforts to developing a better indicator to replace the 90-90 type of rule. We will first describe the model and then discuss its virtues.
Definitions MTBF = mean time between system failures MTTR = mean time to restore system not including parts delays Aj^ = accommodation provided by LRU's for which there is stock.
An LRU in this case is any reparable component whose failure will down the system. Let q = probability system cannot be restored if it fails.
= 1 -Pr
We estimate q r = (1-^ ) (1-A^) since if the LRU and the repair part are not available, the system cannot be repaired. The accommodation rates, A^ and A^, are used to estimate the probability that the LRU and repair part, respectively, are available. i
If all failures can be repaired, then the maximum number of cycles which can begin in NMOS is
where
= the average cycle length, i.e., the average time from when a system begins an up period until it begins its next up period. Now without regard for the time horizon, we let P(k) = probability the k-1 number of cycles is >^ k. We set P(k) ■ (Pr) which assumes that the probability of being able to restore the system on the n cycle is independent of what happens on all other cycles. 
